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PROBLEM TO BE SOLVED: To increase the actuating amount 
of a blade while miniaturizing a shutter device also used as a 
diaphragm. 

SOLUTION: In the camera shutter device provided with a first 
sector body 40 and a second sector body 50 performing the 
opening/closing or the stopping of an aperture part 10a through 
which light is transmitted by moving back and forth in a direction 
in which they approach to and separate from each other and an 
electromagnetic actuator 60 to drive the first sector body and 
the second sector body, it is provided with an oscillating lever 
90 linking the first sector body and the second sector body so 
as to move them back and forth by amplifying the driving 
amount of the electromagnetic actuator 60 by turning. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st bird root field and the 2nd bird root field which perform closing motion or drawing of 
opening which passes light by reciprocating in the direction approached and isolated to each other A 
driving source driven in order to make the 1 st bird root field and the 2nd bird root field reciprocate It is 
the shutter equipment for cameras equipped with the above, and the amount of drives by rotation of 
said driving source is amplified, and it is characterized by what it has for an amplification linkage means 
interlocked so that said 1 st bird root field and the 2nd bird root field may be made to reciprocate. 
[Claim 2] Shutter equipment for cameras according to claim 1 characterized by what is consisted of a 
rocking lever characterized by providing the following Said amplification linkage means is the 1 st end 
point connected with said a part of 1 st bird root field free [ rotation ]. The 2nd end point connected with 
said a part of 2nd bird root field free [ rotation ] The rocking supporting point arranged in a location 
which is the middle of said 1 st end point and 2nd end point, and was deflected from a rotation center of 
said driving source A driving force point which is arranged in a location of a distance shorter than 
distance from said rocking supporting point to said 1 st end point or the 2nd end point, and does driving 
force of said driving source 

[Claim 3] electromagnetism which has a yoke with which said driving source forms a magnetic path, a 
coil for excitation, and Rota which rotates a predetermined angle range according to electromagnetic 
force generated by energization to said coil — from an actuator — becoming — said electromagnetism 
— shutter equipment for cameras according to claim 1 or 2 characterized by what an actuator is 
magnetically energized for in a position of rest so that said 1st bird root field and the 2nd bird root field 
may close said opening. 

[Claim 4] Shutter equipment for cameras according to claim 3 characterized by what a hall device for 
detecting the amount of rotation of said Rota is arranged for between said yokes and said Rota. 
[Claim 5] claim 2 characterized by what it has a wing room in which said 1st bird root field and the 2nd 
bird root field are held, and said rocking lever is formed in the shape of sheet metal, and is arranged in 
said wing interior of a room thru/or 4 — shutter equipment for cameras given in either. 
[Claim 6] The concentration filter equipment for cameras characterized by what it is the concentration 
filter equipment equipped with a neutral density filter which adjusts luminous intensity which passes 
opening for passing light, and a driving source driven so that a neutral density filter may be made to 
reciprocate in order the amount of covers of opening by neutral density filter for cameras, the amount of 
drives by rotation of said driving source amplifies, and it has for the amplification linkage means which 
interlocks so that said neutral density filter may make reciprocate. 

[Claim 7] said amplification linkage means be concentration filter equipment according to claim 6 for 
cameras which characterize by what consist of a rocking lever which have the end point connected with 
a part of supporter holding said neutral density filter free [ rotation ] , the rocking supporting point which 
have be arrange in the location which deflected from a rotation center of said driving source , and the 
driving force point which be arrange in the location of distance shorter than distance from said rocking 
supporting point to said end point , and do the driving force of said driving source . 
[Claim 8] electromagnetism which has a yoke with which said driving source forms a magnetic path, a 
coil for excitation, and Rota which rotates a predetermined angle range according to electromagnetic 
force generated by energization to said coil — concentration filter equipment for cameras according to 
claim 6 or 7 characterized by what is consisted of an actuator. 

[Claim 9] Shutter equipment for cameras according to claim 8 characterized by what a hall device for 
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detecting the amount of rotation of said Rota is arranged for between said yokes and said Rota. 
[Claim 10] claim 7 characterized by what it has a filter room in which said neutral density filter is held, 
and said rocking lever is formed in the shape of sheet metal r and is arranged in said filter interior of a 
room thru/or 9 — concentration filter equipment for cameras given in either. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the concentration filter 
equipment for cameras equipped with the neutral density filter (ND filter) which adjusts the shutter 
equipment for cameras and luminous intensity (quantity of light) which made drawing in the digital still 
camera which mainly photos the digital movie camera or static image which mainly photos a dynamic 
image etc. serve a double purpose. 
[0002] 

[Description of the Prior Art] When the wing of a pair slides in the direction approached or isolated to 
each other and reciprocates as shutter equipment of the drawing combination applied to a digital movie 
camera or a digital still camera, the shutter (iris shutter) equipment which performs the closing motion 
or drawing of opening which passes light is known. 

[0003] As this kind of shutter equipment, a thing as shown, for example in drawing 1 1 exists. The 1st 
bird root field 2 and the 2nd bird root field 3 which have been arranged so that this shutter equipment 
may be slid along the plane in which the opening 1 which passes light was formed, the connecting linkage 
4 interlocked in the direction which approaches and isolates these 1st bird root field 2 and the 2nd bird 
root field 3 to each other, and the electromagnetism which gives driving force to the 1st bird root field 2 
and the 2nd bird root field 3 — it has the actuator 5 grade. 

[0004] Here, the 1 st bird root field 2 and the 2nd bird root field 3 have piece 2b of an arm, 3b, etc. which 
are elongated from a drawing edge [ at the time of extracting opening 1 , respectively ]a [ 2 ] and 3a, and 
end side, and the pins 2c and 3c for connection are implanted in this piece 2b of an arm, and 3b. 
Moreover, the connecting linkage 4 is arranged free [ rotation ] focusing on pivot 4a, long holes 4b and 
4c are formed in those both ends, and Pins 2c and 3c are inserted to these long holes 4b and 4c, 
respectively, furthermore, electromagnetism — an actuator 5 has arm 5c formed in Rota 5b which goes 
and comes back to a predetermined angle range to the circumference of medial-axis 5a, and rotates, 
and this Rota 5b in one, 5d of long holes is formed in free one end of this arm 5c, and pin 3c is inserted 
to 5d of this long hole. 

[0005] therefore, electromagnetism, if Rota 5b of an actuator 5 is made to carry out predetermined 
angle rotation clockwise in drawing 1 1 Driving force is transmitted through pin 3c, and the 2nd bird root 
field 3 moves to the right sense (arrow head S1), and driving force is transmitted through a connecting 
linkage 4, and the 1 st bird root field 2 will move to the left sense (arrow head S2), and will open opening 
1. on the other hand — electromagnetism — when Rota 5b of an actuator 5 is rotated by the reverse 
sense, the 1 st bird root field 2 and the 2nd bird root field 3 will move to the reverse sense, respectively, 
and as shown in drawing 1 1 , they will close opening 1 again. Moreover, by stopping rotation of Rota 5b 
in the middle of these actuation, opening 1 will extract and it will be extracted to the aperture of 
predetermined magnitude by Edges 2a and 3a. 

[0006] moreover, pivot 4a of the connecting linkage 4 shown in drawin g 1 1 as other shutter equipments 
and the same axle — electromagnetism — the rotation center of an actuator is arranged and what 
linked this pivot 4a with Rota directly, and linked direct connection or a connecting linkage 4 with Rota 
directly is known (JP,8-19239,A). 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, it sets to the shutter equipment concerning the 
above-mentioned conventional technology, electromagnetism — the amount L of drives by rotation of 
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an actuator 5 (length x angle of rotation of arm 5c of Rota 5b) — about, since it becomes the travel 
(stroke) of the 2nd bird root field 3 and the 1 st bird root field 2 for enlarging this travel more — large- 
sized electromagnetism with a pivotable wide angle range — it was necessary to use an actuator, 
consequently there was a problem of causing enlargement of equipment, moreover, electromagnetism — 
the shutter equipment which makes the same axle the center of rotation (axis of rotation) of an 
actuator, and the center of rotation (pivot 4a) of a connecting linkage 4 — setting — the above- 
mentioned trouble — in addition, it was necessary to carry out the coil for energization comparatively 
and to arrange it for 2 minutes, and to make high the height in the direction of the axis of rotation, and 
there was a problem of causing the increment in cost, enlargement of equipment, etc. 
[0008] this invention is accomplished in view of the trouble of the above-mentioned conventional 
technology, and the place made into the purpose is to offer the shutter equipment for cameras which 
can enlarge the change cost of the travel of drawing of the wing object which performs closing motion or 
drawing of opening, i.e., the amount, etc., although a pivotable angle range is comparatively alike and a 
narrow small driving source is used, moreover, although a pivotable angle range is comparatively alike 
and uses a narrow small driving source, it is in offering the concentration filter equipment for cameras 
which can enlarge travel (change width of face of the amount of covers) of the neutral density filter for 
adjusting the luminous intensity (quantity of light) which passes opening etc. 
[0009] 

[Means for Solving the Problem] Shutter equipment for cameras of this invention by reciprocating in the 
direction approached and isolated to each other The 1 st bird root field and the 2nd bird root field which 
perform closing motion or drawing of opening which passes light, It is the shutter equipment for cameras 
equipped with a driving source driven in order to make the 1 st bird root field and the 2nd bird root field 
reciprocate, and the amount of drives by rotation of the above-mentioned driving source is amplified, 
and it is characterized by what it has for an amplification linkage means interlocked so that the 1 st bird 
root field and the 2nd bird root field may be made to reciprocate. According to this configuration, if a 
driving source rotates only the predetermined amount of drives, this amount of drives will be amplified 
by predetermined magnitude with an amplification linkage means, and will be transmitted to the 1 st bird 
root field and the 2nd bird root field. Therefore, even if the amount of drives of a driving source is 
comparatively small, travel, (movement magnitude) of the 1 st bird root field and the 2nd bird root field 
becomes large. Travel (stroke) of drawing actuation can be made to increase, being able to use a small 
driving source with a narrow rotation angle, and miniaturizing equipment, also when this performs drawing 
actuation to opening with large aperture. 

[0010] The 1st end point by which an amplification linkage means was connected with a part of 1st bird 
root field free [ rotation ] in the above-mentioned configuration, In middle of the 2nd end point 
connected with a part of 2nd bird root field free [ rotation }, and the these 1 st end points and the 2nd 
end point And the rocking supporting point arranged in a location deflected from a rotation center of a 
driving source, A configuration which consists of a rocking lever which has a driving force point which is 
arranged in a location of a distance shorter than distance from this rocking supporting point to the 1st 
end point or the 2nd end point, and does driving force of a driving source is employable. According to 
this configuration, if driving force by rotation of a driving source is applied to a driving force point, a 
rocking lever will carry out predetermined angle rotation a center [ the rocking supporting point ]. And 
the 1st bird root field and the 2nd bird root field are made to move to reverse sense through the 1st end 
point and the 2nd end point, respectively. In this case, since the rocking supporting point of a rocking 
lever is in a location deflected from a rotation center of a driving source and a driving force point is in a 
location of a distance shorter than distance from the rocking supporting point to the 1st end point or 
the 2nd end point, angle of rotation of a rocking lever becomes larger than angle of rotation of a driving 
source. That is, angle of rotation of a driving source is amplified, a rocking lever will rotate a bigger angle 
range and, only in the part, travel (movement magnitude) of the 1 st bird root field and the 2nd bird root 
field also becomes large. 

[001 1] electromagnetism which has Rota which rotates a predetermined angle range according to 
electromagnetic force generated in the above-mentioned configuration by energization to a yoke with 
which a driving source forms a magnetic path, a coil for excitation, and this coil — from an actuator — 
becoming — this electromagnetism — in a position of rest, a configuration magnetically energized so 
that the 1st bird root field and the 2nd bird root field may close opening can be used for an actuator. 
According to this configuration, in non-energizing hibernation, magnetic energization force will act and 
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the 1st bird root field and the 2nd bird root field will close opening. 

[0012] In the above-mentioned configuration, a configuration by which a hall device for detecting the 
amount of rotation of Rota between a yoke and Rota has been arranged is employable. According to this 
configuration, in order to arrange a hall device between a yoke and Rota, change of flux density is 
measured by high degree of accuracy by hall device, and, thereby, an angle-of-rotation location of Rota 
is detected by high degree of accuracy. Moreover, a miniaturization of equipment is performed. In the 
above-mentioned configuration, a configuration which it has a wing room in which the 1st bird root field 
and the 2nd bird root field are held, and a rocking lever is formed in the shape of sheet metal, and is 
arranged in the above-mentioned wing interior of a room is employable. According to this configuration, 
thin-shape-izing and a miniaturization of the whole equipment are performed. 

[0013] Moreover, concentration filter equipment for cameras of this invention A neutral density filter 
which adjusts luminous intensity which passes opening for passing light, Are the concentration filter 
equipment for cameras equipped with a driving source driven so that a neutral density filter may be 
made to reciprocate in order to adjust the amount of covers of opening by neutral density filter, and the 
amount of drives by rotation of the above-mentioned driving source is amplified. It is characterized by 
what it has for an amplification linkage means interlocked so that a neutral density filter may be made to 
reciprocate. According to this configuration, if a driving source rotates only the predetermined amount of 
drives, this amount of drives will be amplified by predetermined magnitude with an amplification linkage 
means, and will be transmitted to a neutral density filter. Therefore, even if the amount of drives of a 
driving source is comparatively small, travel (movement magnitude) of a neutral density filter becomes 
large. Travel (stroke) of cover actuation by neutral density filter can be made to increase, being able to 
use a small driving source with a narrow rotation angle, and miniaturizing equipment, also when this 
performs adjustment actuation of the amount of covers to opening with large aperture. 
[0014] It is employable in the configuration which consists of a rocking lever which has the driving-force 
point which an amplification linkage means is arranged in the above-mentioned configuration in the 
location of a distance shorter than distance from an end point connected with a part of supporter 
holding a neutral density filter free [ rotation ], the rocking supporting point arranged in a location 
deflected from a rotation center of a driving source, and this rocking supporting point to an end point, 
and does the driving force of a driving source. According to this configuration, if driving force by rotation 
of a driving source is applied to a driving force point, a rocking lever will carry out predetermined angle 
rotation a center [ the rocking supporting point ]. And a neutral density filter is made to move with the 
supporter through an end point. In this case, since the rocking supporting point of a rocking lever is in a 
location deflected from a rotation center of a driving source and a driving force point is in a location of a 
distance shorter than distance from the rocking supporting point to an end point, angle of rotation of a 
rocking lever becomes larger than angle of rotation of a driving source. That is, angle of rotation of a 
driving source is amplified, a rocking lever will rotate a bigger angle range and travel (movement 
magnitude) of a neutral density filter [ as opposed to opening only in the part ] also becomes large. 
[0015] electromagnetism which has Rota which rotates a predetermined angle range according to 
electromagnetic force generated in the above-mentioned configuration by energization to a yoke with 
which a driving source forms a magnetic path, a coil for excitation, and this coil — a configuration which 
consists of an actuator is employable, according to this configuration — electromagnetism — since the 
angle range of rotation of an actuator may be narrow — electromagnetism — the actuator itself can be 
miniaturized. 

[0016] In the above-mentioned configuration, a configuration by which a hall device for detecting the 
amount of rotation of Rota between a yoke and Rota has been arranged is employable. According to this 
configuration, in order to arrange a hall device between a yoke and Rota, change of flux density is 
measured by high degree of accuracy by hall device, and, thereby, an angle-of-rotation location of Rota 
is detected by high degree of accuracy. Moreover, a miniaturization of equipment is performed. In the 
above-mentioned configuration, a configuration which it has a filter room in which a neutral density filter 
is held, and a rocking lever is formed in the shape of sheet metal, and is arranged in the above- 
mentioned filter interior of a room is employable. When being used together with shutter equipment not 
to mention thin-shape-izing and a miniaturization of equipment itself being performed according to this 
configuration, thin shape-ization in the direction of a laminating (the thickness direction) can be 
performed as a whole. 
[0017] 
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[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring 
to an accompanying drawing. Drawing 1 thru/or drawing 5 are what shows 1 operation gestalt of the 
shutter equipment for cameras concerning this invention, and the concentration filter equipment for 
cameras. Drawing 1 (a), (b), and (c) show front view, a sectional side elevation, and rear view, 
respectively, drawing 2 shows internal structure drawing seen from the transverse-plane side, drawin g 3 
shows the cross section which looked at the equipment shown in drawing 2 from the bottom, drawing 4 
shows internal structure drawing seen from the back side, and drawin g 5 shows the cross section which 
looked at the equipment shown in drawin g 4 from the bottom. In addition, in drawin g 1 (b), the expedient 
top of explanation and the internal structure are omitted the part (the 1st bird root field 40 mentioned 
later and the 2nd bird root field 50, neutral density filter 70 grade). 

[0018] The equipment concerning this operation gestalt is shutter equipment for quantity of light 
adjustable mold cameras which combines the shutter ability (shutter equipment for cameras) of drawing 
combination, and the function (concentration filter equipment for cameras) of a neutral density filter to 
adjust luminous intensity (quantity of light) to adjustable. The shutter cope plate 1 0 by which the 
laminating was carried out one by one as shown in drawing 1 , the filter cope plate 20, and the filter 
pressure plate 30, The 1st bird root field 40 and the 2nd bird root field 50 (refer to drawing 3 ) which 
have been arranged between these shutter cope plate 10 and the filter cope plate 20, the 
electromagnetism as a driving source which is arranged on the outside of the shutter cope plate 10, and 
drives the 1 st bird root field 40 and the 2nd bird root field 50 — with an actuator 60 (referring to 
drawing 1 (b)) electromagnetism — with an amplification linkage means to amplify drive actuation of an 
actuator 60 to the 1 st bird root field 40 and the 2nd bird root field 50, and to interlock it with them The 
neutral density filter 70 (refer to drawin g 4 and drawing 5 ) arranged between the filter cope plate 20 and 
the filter pressure plate 30, the electromagnetism as a driving source which is arranged on the outside 
of the filter pressure plate 30, and drives a neutral density filter 70 — an actuator 80 (refer to drawin g 1 
(c)) and electromagnetism — it has an amplification linkage means to amplify drive actuation of an 
actuator 80 to a neutral density filter 70, and to interlock it with it etc., as the basic configuration. 
[0019] Here, as shown in drawing 1 , as for the shutter cope plate 10, the filter cope plate 20, and the 
filter pressure plate 30, circular opening 10a and opening 20a for making nothing and those abbreviation 
central fields pass light, and opening 30a of a rectangle configuration are formed in the outline of an 
abbreviation rectangle configuration, respectively. Moreover, between the shutter cope plate 10 and the 
filter cope plate 20, as shown in drawing 1 (b), a predetermined gap is vacated and the wing room W in 
which it shows the 1st bird root field 40 and the 2nd bird root field 50 free [ reciprocation ], and they 
are held is demarcated. On the other hand, as shown also between the filter cope plate 20 and the filter 
pressure plate 30 at drawing 1 (b), a predetermined gap is vacated and the filter room F in which it 
shows the maintenance plate 75 as a supporter holding a neutral density filter 70 and this free 
[ reciprocation ], and it is held is demarcated. 

[0020] The drawing edge 41 which is positioned in the near field of Openings 10a and 20a, and makes 
the drawing function of Openings 10a and 20a as the 1st bird root field 40 is shown in drawing 2 , The 
notching section 42 which cut in the shape of an abbreviation rectangle, and was lacked toward the top 
following this drawing edge 41, The shape of the basic form is formed of the long holes 43a, 43b, and 43c 
elongated and formed in the reciprocation direction in the both-sides edge field, and the long hole 44 
grade which developed in the bottom field in the direction which carries out an abbreviation rectangular 
cross in the reciprocation direction, and was formed. And the guide pins 11a, 11b, and 11c projected and 
prepared in those long holes 43a, 43b, and 43c from the shutter cope plate 10 fit in loosely, respectively, 
and this 1st bird root field 40 is guided at these guide pins 11a, 11b, and 1 1c, and can reciprocate freely 
in the vertical direction in drawin g 2 . In addition, drawin g 2 shows the condition that the 1 st bird root 
field 40 moved to the upper migration edge. 

[0021] The drawing edge 51 which is positioned in the near field of Openings 10a and 20a, and makes 
the drawing function of Openings 1 0a and 20a as the 2nd bird root field 50 is shown in drawing 2 , The 
notching section 52 which cut in the shape of an abbreviation rectangle, and was lacked toward the 
bottom following this drawing edge 51, The shape of the basic form is formed of the long holes 53a and 
53b elongated and formed in the reciprocation direction in the side edge section field, and the long hole 
54 grade which developed in the bottom field in the direction which carries out an abbreviation 
rectangular cross in the reciprocation direction, and was formed. And this 2nd bird root field 50 is 
arranged inside equipment (back side), the guide pins 11a and lib prepared in those long holes 53a and 
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53b at the shutter cope plate 10 have fitted in loosely, respectively, and it is guided at these guide pins 
1 1 a and 1 1 b, and can reciprocate in the vertical direction in drawing 2 more freely than the 1 st bird root 
field 40. In addition, drawing 2 shows the condition that the 2nd bird root field 50 moved to the 
downward migration edge. . 

[0022] In the bottom field of the wing room W where these 1 st bird root field 40 and the 2nd bird root 
field 50 have been arranged, the rocking lever 90 as an amplification linkage means is arranged. The 1st 
engagement pin 91 and the 2nd engagement pin 92 which this rocking lever 90 was cast in the shape of 
[ long picture ] sheet metal with the resin material etc., and were prepared in both ends, respectively. 
The shape of that basic form is formed of the long hole 94 grade formed in the location of a distance 
shorter than the distance from the circular hole 93 formed in the middle of these 1st engagement pin 91 
and the 2nd engagement pin 92, and this circular hole 93 to the 1st engagement pin 91. 
[0023] And this rocking lever 90 is arranged on the outside (near side) of equipment rather than the 1st 
bird root field 40 and the 2nd bird root field 50, as shown in drawing 2 . The 1st engagement pin 91 fits 
loosely into the long hole 44 of the 1st bird root field 40, and the **** 2 engagement pin 92 has fitted 
loosely into the long hole 54 of the 2nd bird root field 50, respectively. Moreover, the pivot 12 which 
projects from the shutter cope plate 10 is fitted in the circular hole 93 located at the center, and arm 
61c of Rota 61 mentioned later has fitted loosely into the long hole 94 further. Here, the center C1 of a 
pivot 12 is arranged in the location which deflected only the predetermined distance D1 (refer to drawing 
3 ) from the rotation center C2 of Rota 61 mentioned later. 

[0024] That is, rocking of the rocking lever 90 is attained at the circumference of a pivot 12, rotation 
actuation of this rocking lever 90 is interlocked with, and the 1 st bird root field 40 and the 2nd bird root 
field 50 reciprocate. When the rocking lever 90 rotates to the counterclockwise rotation in drawin g 2 , 
for example, the 1 st bird root field 40 and the 2nd bird root field 50 It moves in the direction (direction 
which closes Openings 10a and 20a) close to each other, and on the other hand, when the rocking lever 
90 rotates to the clockwise rotation in drawing 2 , the 1 st bird root field 40 and the 2nd bird root field 50 
move in the direction (direction which opens Openings 10a and 20a) isolated to each other. 
[0025] In the above-mentioned configuration, the 1st engagement pin 91 connected with the long hole 
44 which is a part of 1st bird root field 40 free [ rotation ] is equivalent to the 1st end point. The 2nd 
engagement pin 92 connected with the long hole 54 which is a part of 2nd bird root field 50 free 
[ rotation ] is equivalent to the 2nd end point. And the circular hole 93 (pivot 12 with a center C1) 
arranged in the location deflected from the rotation center C2 of Rota 61 which is a driving source is 
equivalent to the rocking supporting point, the middle of these 1st engagement pin 91 and the 2nd 
engagement pin 92 — the portion of the long hole 94 arranged in the location of a distance shorter than 
the distance from this circular hole 93 (pivot 12) to the 1st engagement pin 91 or the 2nd engagement 
pin 92 — electromagnetism — it is equivalent to the driving force point which does the driving force of 
an actuator 60. 

[0026] thus, the rocking supporting point (CD of the rocking lever 90 — electromagnetism — since it is 
in the location deflected from the rotation center C2 of an actuator 60 and a driving force point (long 
hole 94) is in the location of a distance shorter than the distance from the rocking supporting point (CD 
to the 1st end point (the 1st engagement pin 91) or the 2nd end point (the 2nd engagement pin 92) — 
angle of rotation of the rocking lever 90 — electromagnetism — it becomes larger than angle of rotation 
of a namely, electromagnetism — angle of rotation of an actuator 60 is amplified, the rocking lever 90 
will rotate a bigger angle range, and, only in the part, the travel (movement magnitude) of the 1 st bird 
root field 40 and the 2nd bird root field 50 also becomes large. Moreover, the rocking lever 90 is cast in 
the shape of sheet metal with a resin material etc., since it is arranged in the wing room W where the 
1 st bird root field 40 and the 2nd bird root field 50 have been arranged, it does not need to prepare the 
hold room of dedication specially, can make it simple structure, and can perform thin-shapeHzing and a 
miniaturization of the whole equipment. 

[0027] the electromagnetism as a driving source — an actuator 60, as shown in drawing 1 (a) and 
drawing 3 Rota 61 which covered the circumference of the rotation center C2 in the predetermined 
angle range, and has been arranged free [ rotation ], The outside housing 62 and the inside housing 63 
which are supported for this Rota 61, enabling free rotation, It is constituted by the coil 64 for the 
excitation for generating electromagnetic force by energization, the yoke 65 which is arranged on Rota 
61 and this heart and forms a magnetic path, the hall device 66 which detects change of flux density, 
and the magnetic member 67 grade. 
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[0028] As Rota 61 is making the shape of an approximate circle pilaster and shows it to drawing 3 , the 
edge of arm 61c where the shanks 61a and 61b formed in the shaft-orientations both ends fit into 
bearing hole 62a of the outside housing 62 and bearing hole 63a of the inside housing 63 free [ rotation ], 
respectively, project from a part of the periphery, and go to the interior of equipment has fitted loosely 
into the long hole 94 of the above-mentioned rocking lever 90. Moreover, this Rota 61 is magnetized by 
N pole and the south pole bordering on the plane which passes along a medial axis (rotation center C2). 
[0029] As shown in drawin g 3 , the circular sulci 62b and 63b of a cross-section rectangle configuration 
are formed in the outside housing 62 and the inside housing 63, and the coil 64 is wound in this circular- 
sulcus 62b and 63b. Moreover, the inside housing 63 fixes to the shutter cope plate 10 by the 
connection pawl 13 and conclusion screw 100 grade which were formed in the outside of the shutter 
cope plate 10, and fixes the outside housing 62 with a connection pawl etc. to the inside housing 63. 
[0030] a hall device 66 is shown in drawing 1 (a) and drawing 3 — as — the outside of the outside 
housing 62 — and it is arranged between the insides of a yoke 65, i.e., Rota 61 and a yoke 65, and when 
flux density changes with rotation of Rota 61 (a magnetic field changes), a different voltage value is 
outputted. namely, the output voltage value of a hall device 66 and angle of rotation (the amount of 
rotation) of Rota 61 — the actuated position (travel) of the 1st bird root field 40 and the 2nd bird root 
field 50 is connected further beforehand, and the angle-of-rotation location (the actuated position or 
travel of the 1st bird root field 40 and the 2nd bird root field 50) of Rota 61 is detected from the 
obtained output voltage. 

[0031] In the time, i.e., hibernation, of un-energizing [ which the magnetic member 67 is a member of the 
shape of a cylinder which it is connected inside a yoke 65 and elongated in parallel with the rotation 
medial axis C2 of Rota 61 as shown in drawin g 1 (a), and it does not energize in a coil 64 ] The rotation 
energization force of a magnetic counterclockwise rotation is done so that the counterclockwise 
rotation in drawing 1 (a) may be made to rotate Rota 61, namely, so that it may be held in the location 
where the 1st bird root field 40 and the 2nd bird root field 50 closed opening 10a. 

[0032] In the above-mentioned configuration, if the current of the predetermined direction is passed by 
the coil 64 and this current value is increased gradually, when the generated electromagnetic force will 
overcome the magnetic energization force of acting by hibernation, Rota 61 begins to rotate to drawing 
i (a) and the clockwise rotation in drawing 2 , and the rocking lever 90 begins to rotate to the clockwise 
rotation in drawj ng 2 through arm 61c and a long hole 94. Thereby, it goes caudad, and moves and the 
1st bird root field 40 moves the 2nd bird root field 50 toward the upper part. And when the maximum 
migration is carried out, the 1st bird root field 40 and the 2nd bird root field 50 open Openings 10a and 
20a completely. 

[0033] On the other hand, if the current value passed in a coil 64 is decreased gradually, it will begin to 
rotate to drawing 1 (a) and the counterclockwise rotation in drawing 2 , and the rocking lever 90 will 
begin to rotate Rota 61 to the counterclockwise rotation in drawing 2 through arm 61c and a long hole 
94. Thereby, the 1st bird root field 40 moves toward the upper part, and the 2nd bird root field 50 goes 
caudad, and it moves it. And when the maximum migration is carried out, the 1 st bird root field 40 and 
the 2nd bird root field 50 close Openings 1 0a and 20a completely, and return to a position of rest. 
Moreover, if the current of the reverse sense is passed in a coil 64, Rota 61 will be quickly rotated to 
drawing 1 (a) and the counterclockwise rotation in drawing 2 , and the 1st bird root field 40 and the 2nd 
bird root field 50 will return to a position of rest quickly. In addition, in the above-mentioned actuation, it 
is made to fluctuate suitably the rotational speed and the amount of angle of rotation of Rota 61 by 
controlling the amount of current passed in a coil 64 by the desired value, and the angle-of-rotation 
location of Rota 61 is serially detected by the voltage value outputted from a hall device 66. 
Furthermore, drawing actuation for extracting Openings 10a and 20a to desired aperture is performed by 
controlling the current passed to a coil 64 so that rotation of Rota 61 may stop, after the opening of an 
abbreviation rhombus has been demarcated by the location 41 as for which Rota 61 carried out 
predetermined angle rotation, i.e., the drawing edge of the 1st bird root field 40, and the drawing edge 51 
of the 2nd bird root field 50. 

[0034] the electromagnetism which constitutes the above — the small electromagnetism from which the 
amount of drives by rotation serves as an angle-of-rotation range which is about 30 degrees by having 
adopted the rocking lever 90 as above amplification linkage means as an actuator 60 — the large-sized 
electromagnetism which set up the amount of drives greatly since an actuator was employable — the 
whole equipment can be miniaturized compared with the case where an actuator is used, the 1st bird 
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root field 40 described above and the 2nd bird root field 50, and electromagnetism — the shutter 
equipment for cameras of drawing combination which can be extracted to desired aperture by the 
actuator 60 and rocking lever 90 grade while opening and closing Openings 1 0a and 20a is constituted. 
[0035] The neutral density filter 70 which forms some concentration filter equipments for cameras is a 
light filter which decreases luminous intensity (quantity of light), without almost producing change of a 
color, and, generally is also called ND (neutral density) filter. And it is stuck on the maintenance plate 75 
and this neutral density filter 70 is held, as shown in drawing 4 . Notching section 75a which was 
positioned in the near field of Openings 10a, 20a, and 30a, cut in the shape of an abbreviation rectangle 
toward the top, and was lacked as this maintenance plate 75 was shown in drawing 4 , It is formed at the 
abbreviation configuration for U characters equipped with the long holes 75b and 75c elongated and 
formed in the reciprocation direction in the both-sides edge field, 75d of long holes which developed in 
the reciprocation direction in the bottom field in the direction which carries out an abbreviation 
rectangular cross, and were formed, etc. And the neutral density filter 70 is stuck so that some fields of 
notching section 75a may be covered. 

[0036] Moreover, the guide pins 21a and 21b projected and prepared in those long holes 75b and 75c 
from the filter cope plate 20 have fitted in loosely, respectively, and this maintenance plate 75 is guided 
at these guide pins 21a and 21b, and can reciprocate freely in the vertical direction in drawing 4 . In 
addition, drawing 4 shows the condition of the neutral density filter 70 having moved to the downward 
migration edge, and having opened Openings 1 0a and 20a wide. 

[0037] In the bottom field of the filter room F where these concentration filter 70 and the maintenance 
plate 75 have been arranged, the rocking lever 1 10 as an amplification linkage means is arranged. This 
rocking lever 1 10 is cast in the shape of [ long picture ] sheet metal with the resin material etc., and as 
shown in drawin g 4 , the shape of that basic form is formed of the circular hole 113 grade formed in long 
hole 1 1 2 approach rather than the middle of the engagement pin 111 prepared in that end section, the 
long hole 112 formed in that other end, and a these engagement pin 111 and a long hole 112. 
[0038] And as this rocking lever 1 10 is shown in drawing 4 , rather than the maintenance plate 75 and 
the neutral density filter 70, it has been arranged on the outside (near side) of equipment, and that 
engagement pin 111 has fitted loosely into 75d of long holes of the maintenance plate 75, and the pivot 
22 which projects from the filter cope plate 20 is fitted in that circular hole 113, and arm 81c of Rota. 81 
mentioned later has fitted loosely into the long hole 1 1 2 further. Here, the center C3 of a pivot 22 is 
arranged in the location which deflected only the predetermined distance D2 (refer to drawing 5 ) from 
the rotation center C4 of Rota 81 mentioned later. 

[0039] That is, rocking of the rocking lever 1 10 is attained at the circumference of a pivot 22, rotation 
actuation of this rocking lever 1 10 is interlocked with, and the maintenance plate 75 70, i.e., a neutral 
density filter, reciprocates. For example, when the rocking lever 1 10 rotates to the counterclockwise 
rotation in drawing 4 , a neutral density filter 70 moves the maintenance plate 75 in the direction which 
opens Openings 10a and 20a, and on the other hand, when the rocking lever 110 rotates to the 
clockwise rotation in drawing 4 , as for the maintenance plate 75, a neutral density filter 70 moves 
Openings 10a and 20a in the direction of a wrap. 

[0040] The engagement pin 111 connected with 75d of long holes which are some maintenance plates 75 
holding a neutral density filter 70 free [ rotation ] in the above-mentioned configuration is equivalent to 
an end point. The circular hole 1 1 3 (pivot 22 with a center C3) arranged in the location deflected from 
the rotation center C4 of Rota 81 which is a driving source is equivalent to the rocking supporting point, 
the portion of the long hole 112 arranged in the location of a distance shorter than the distance from 
this circular hole 1 1 3 (pivot 22) to the engagement pin 1 1 1 — electromagnetism — it is equivalent to 
the driving force point which does the driving force of an actuator 80. 

[0041] thus, the rocking supporting point (C3) of the rocking lever 110 — electromagnetism — since it 
is in the location deflected from the rotation center C4 of an actuator 80 and a driving force point (long 
hole 1 12) is in the location of a distance shorter than the distance from the rocking supporting point 
(C3) to an end point (engagement pin 111) — angle of rotation of the rocking lever 110 — 
electromagnetism — it becomes larger than angle of rotation of an actuator 80. namely, 
electromagnetism — angle of rotation of an actuator 80 is amplified, the rocking lever 110 will rotate a 
bigger angle range, and, only in the part, the travel (movement magnitude) of the maintenance plate 75 
70, i.e., a neutral density filter, also becomes large. 

[0042] Moreover, the rocking lever 1 10 is cast in the shape of sheet metal with a resin material etc., 
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since it is arranged in the filter room F where the neutral density filter 70 and the maintenance plate 75 
have been arranged, it does not need to prepare the hold room of dedication specially, can make it 
simple structure, and can perform thin-shape-izing and a miniaturization of the whole equipment. 
[0043] the electromagnetism as a driving source — an actuator 80, as shown in drawing 1 (c) and 
drawing 5 Rota 81 which covered the circumference of the rotation center C4 in the predetermined 
angle range, and has been arranged free [ rotation ], The outside housing 82 and the inside housing 83 
which are supported for this Rota 81, enabling free rotation, It is constituted by the hall device 86 grade 
which detects the coil 84 for the excitation for generating electromagnetic force by energization, the 
yoke 85 which is arranged on Rota 81 and this heart and forms a magnetic path, and change of flux 
density. 

[0044] As Rota 81 is making the shape of an approximate circle pilaster and shows it to drawing 5 , the 
edge of arm 81c where the shanks 81a and 81b formed in the shaft-orientations both ends fit into 
bearing hole 82a of the outside housing 82 and bearing hole 83a of the inside housing 83 free [ rotation ], 
respectively, project from a part of the periphery, and go to the interior of equipment has fitted loosely 
into the long hole 112 of the above-mentioned rocking lever 110. Moreover, this Rota 81 is magnetized 
by N pole and the south pole bordering on the plane which passes along a medial axis (rotation center 
C3). 

[0045] As shown in drawing 5 , the circular sulci 82b and 83b of a cross-section rectangle configuration 
are formed in the outside housing 82 and the inside housing 83, and the coil 84 is wound in this circular- 
sulcus 82b and 83b. Moreover, through connection pawl 120a and the conclusion screw 130 grade which 
are located in the outside of the connecting plate 1 20 which fixed to the filter pressure plate 30, the 
inside housing 83 fixes to the filter pressure plate 30, and fixes the outside housing 82 with a connection 
pawl etc. to the inside housing 83. 

[0046] a hall device 86 is shown in drawing 1 (c) and drawing 5 — as — the outside of the outside 
housing 82 — and it is arranged between the insides of a yoke 85, i.e., Rota 81 and a yoke 85, and when v 
flux density changes with rotation of Rota 81 (a magnetic field changes), a different voltage value is 
outputted. namely, the output voltage value of a hall device 86 and angle of rotation (the amount of 
rotation) of Rota 81 — the actuated position (travel) of the maintenance plate 75 and a neutral density 
filter 70 is connected further beforehand, and the angle-of-rotation location (the actuated position or 
the amount of covers of a neutral density filter 70) of Rota 81 is detected from the obtained output 
voltage. 

[0047] In the above-mentioned configuration, if the current of the predetermined direction is passed by 
the coil 84, according to the generated electromagnetic force, it will begin to rotate to the clockwise 
rotation in drawing 1 (c), and the rocking lever 1 10 will begin to rotate Rota 81 to the clockwise rotation 
in drawing 4 through arm 81c and a long hole 112. When the maintenance plate 75 moves up along with 
guide pins 21a and 21b and it moves to the maximum upper part by this, a neutral density filter 70 will 
cover Openings 10a and 20a to the maximum extent. 

[0048] On the other hand, if the current of the reverse sense is passed by the coil 84, according to the 
electromagnetic force generated in the reverse sense, it will begin to rotate to the counterclockwise 
rotation in drawin g 1 (c), and the rocking lever 110 will begin to rotate Rota 81 to the counterclockwise 
rotation in drawing 4 through arm 81c and a long hole 112. When the maintenance plate 75 moves 
caudad along with guide pins 21a and 21b and it moves to the maximum lower part by this, a neutral 
density filter 70 will open Openings 10a and 20a completely. Moreover, by stopping rotation of Rota 81 in 
the middle of the above-mentioned actuation, and holding in a desired angle-of-rotation location, a 
neutral density filter 70 can adjust the amount of wrap covers for Openings 10a and 20a suitably, and, 
thereby, can adjust the luminous intensity (quantity of light) which passes Openings 10a and 20a. in 
addition, the above — electromagnetism — the drive of an actuator 80 — facing — the above- 
mentioned — electromagnetism — since it does not have a magnetic member 67 like an actuator 60, 
the energization force of initial setting cannot work but only the part can control the rotation by the 
comparatively small amount of current. 

[0049] moreover, the electromagnetism which constitutes the above by having adopted the rocking lever 
1 10 as above amplification linkage means — the small electromagnetism from which the amount of 
drives by rotation serves as an angle-of-rotation range which is about 30 degrees as an actuator 80 — 
the large-sized electromagnetism which enlarged the amount of drives since an actuator was employable 
the whole equipment can be miniaturized compared with the case where an actuator is used, the 
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neutral density filter 70 described above, the maintenance plate 75, and electromagnetism — the 
concentration filter equipment for cameras which adjusts the luminous intensity (quantity of light) which 
passes Openings 10a and 20a by the actuator 80 and rocking lever 110 grade is constituted. 
[0050] Next, actuation when the shutter equipment for quantity of light adjustable mold cameras 
concerning the above-mentioned operation gestalt is carried in a digital movie camera and a digital still 
camera is explained, referring to drawin g 6 thru/or drawing 10 . In the digital movie camera and digital 
still camera in which the equipment of this operation gestalt is carried, the photodetection sensor which 
detects luminous intensity (quantity of light), and the control sections (CPU etc.) which manage various 
control are prepared. Moreover, relation with the relative aperture of the openings 10a and 20a by the 
output voltage value of a hall device 66, the angle of rotation 40 of Rota 61, i.e., the 1st bird root field, 
and the 2nd bird root field 50 is beforehand memorized by the control section as a control map. 
Furthermore, the relation between the output voltage value of a hall device 86 and angle of rotation 
(quantity of light) of Rota 81, i.e., the optical reinforcement according to the amount of covers of the 
openings 10a and 20a by the neutral density filter 70, is beforehand memorized by the control section as 
a control map. 

[0051] First, in a digital movie camera, when photoing a dynamic image if a photography person operates 
the carbon button for animation photography — first — electromagnetism — the coil 64 of an actuator 
60 — receiving — the predetermined direction — and, when the current of the specified quantity is 
passed and Rota 61 rotates clockwise As shown in drawing 6 (a), the 1st bird root field 40 in the location 
(closing location) which closed Openings 1 0a and 20a in hibernation, and the 2nd bird root field 50 are 
moved to the location (open position) which opened Openings 10a and 20a fully, as shown in drawing 7 
(a). In addition, in this case, a neutral density filter 70 is in the location (open position) which opened 
Openings 1 0a and 20a wide, as shown in drawing 6 (b) and drawing 7 (b). 

[0052] Then, luminous intensity (quantity of light) is detected by the photodetection sensor, and the 
detecting signal is sent to a control section. And based on this detecting signal and a control map, an 
operation is made suitably, the control signal which reduces the amount of current to pass, a control 
signal 64, i.e., the coil, from which the aperture of Openings 10a and 20a is extracted, here when 
luminous intensity (quantity of light) is too (too bright) strong — the electromagnetism from a control 
section — as it is sent to an actuator 60, and the 1st bird root field 40 and the 2nd bird root field 50 
move in the direction close to each other, for example, it is shown in drawin g 8 (a), it stops in the place 
used as the In addition, in this condition, as shown in drawing 8 (b), a neutral density filter 70 is in the 
condition of having opened Openings 10a and 20a wide and of not operating. 

[0053] in addition, the control signal outputted based on a control map etc. while this drawing actuation 
acts as the monitor of the luminous intensity (quantity of light) by the photodetection sensor — always 

electromagnetism — the amount of drives of an actuator 60 is controlled, and it is automatically 
controlled so that the amount of drawing becomes the optimal. Moreover, this drawing actuation is 
controlled not to become smaller than predetermined aperture, in order to prevent the diffraction 
phenomena of the light depended for extracting too much. And when it becomes the optimal drawing, a 
dynamic image is photoed by the image sensor (CCD). Photography of this dynamic image performs 
continuous coma **** photography by repeating the actuation which emits the charge accumulated in 
the image sensor (CCD). 

[0054] By the way, even if the above-mentioned drawing actuation is performed, when it cannot adjust 
to the optimal luminous intensity (quantity of light), adjustment by the neutral density filter 70 is 
performed. That is, the 1st bird root field 40 and the 2nd bird root field 50 are held beforehand in a 
predetermined actuated position (it sets to a predetermined relative aperture), and the 
electromagnetism from a control section — all the fields ( drawing 9 (a)) of opening by which the neutral 
density filter 70 moved up and was demarcated by the drawing edge 41 and the drawing edge 51 as a 
control signal was sent towards an actuator 80, Rota 81 rotated to a predetermined angle clockwise 
rotation and it was shown in drawing 9 — or some fields ( drawing 9 (b)) — a wrap — it is controlled 
like, the control signal outputted based on a control map etc. while the cover actuation by this neutral 
density filter 70 acts as the monitor of the luminous intensity (quantity of light) by the photodetection 
sensor — always — electromagnetism — the amount of drives of an actuator 80 is controlled, and it is 
automatically controlled so that the amount of covers becomes the optimal. 

[0055] Then, since it is already adjusted to the optimal relative aperture from the condition shown in 
drawin gj) which was photoing this dynamic image when photoing a static image, if a photography person 
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performs release actuation, the charge accumulated in the image sensor (CCD) will once be emitted, and 
will be reset (the recorded image is eliminated), and exposure actuation will be started, here, if the 
proper time amount (exposure time) calculated by the control section passes, a control signal will output 
from a control section — having — electromagnetism — the current of the reverse sense is passed by 
the coil 84 of an actuator 80, and Rota 81 rotates quickly counterclockwise, and the 1st bird root field 
40 and the 2nd bird root field 50 move in the direction which approaches, respectively, and close 
Openings 10a and 20a. Thereby, exposure actuation is completed and a static image is photoed. 
[0056] next — if a photography person performs release actuation in a digital still camera when photoing 
a static image — first — electromagnetism — the coil 64 of an actuator 60 — receiving — the 
predetermined direction — and the current of the specified quantity is passed and Rota 61 rotates 
clockwise. And as shown in drawing 6 (a), the 1st bird root field 40 and the 2nd bird root field 50 in the 
location (closing location) which closed Openings 10a and 20a in hibernation are moved to the location 
(open position) which opened Openings 10a and 20a fully, as shown in drawin g 7 (a), and the 
electromagnetism after going through predetermined time amount (exposure time) — the coil 64 of an 
actuator 60 — receiving — the reverse sense — and the current of the specified quantity is passed, 
and when Rota 61 rotates counterclockwise (circumference of reverse), as shown in d rawin g 6 (a), the 
1st bird root field 40 and the 2nd bird root field 50 move to the location (closing location) which closed 
Openings 10a and 20a again. Thereby, exposure actuation is completed and a static image is photoed. In 
addition, in photography of this static image, when luminous intensity does not need to be adjusted, a 
neutral density filter 70 is in the location (open position) which opened Openings 10a and 20a wide, as 
shown in drawin g 6 (b) and drawing 7 (b). 

[0057] on the other hand, when luminous intensity (quantity of light) is too (too bright) strong, a control 
signal outputs from a control section — having — electromagnetism — the coil 84 of an actuator 80 — 
the predetermined direction — and the current of the specified quantity is ****(ed). And when Rota 81 
rotates clockwise, a neutral density filter 70 is moved up and is suitably controlled by a cover (refer to 
drawing 10 ) and the optimal condition in Openings 10a and 20a. then, the above-mentioned — the same 
— electromagnetism — the drive of an actuator 60 is controlled, exposure actuation by the 1 st bird 
root field 40 and the 2nd bird root field 50 is performed, and a static image is photoed. 
[0058] then — if a photography person operates the carbon button for animation photography when 
photoing a dynamic image — first — electromagnetism — the coil 64 of an actuator 60 — receiving — 
the predetermined direction — and, when the current of the specified quantity is passed and Rota 61 
rotates clockwise As shown in drawin g 6 (a), the 1 st bird root field 40 in the location (closing location) 
which closed Openings 10a and 20a in hibernation, and the 2nd bird root field 50 are moved to the 
location (open position) which opened Openings 10a and 20a fully, as shown in drawing 7 (a). 
[0059] And a predetermined operation is made based on the detecting signal and control map about the 
luminous intensity (quantity of light) detected by the photodetection sensor, and when luminous 
intensity (quantity of light) is too strong The control signal which reduces the amount of current to pass, 
a control signal 64, i.e., the coil, from which the aperture of Openings 1 0a and 20a is extracted the 
electromagnetism from a control section — as it is sent to an actuator 60, and the 1st bird root field 40 
and the 2nd bird root field 50 move in the direction close to each other, for example, it is shown in 
drawing 8 (a), it stops in the place used as the optimal relative aperture. Furthermore, even if the above- 
mentioned drawing actuation is performed, when it cannot adjust to the optimal luminous intensity 
(quantity of light), adjustment with the concentration filter 70 as shown in drawing 9 is performed like 
the above-mentioned. And when it becomes the optimal drawing and optical reinforcement (quantity of 
light), by repeating the actuation which emits the charge accumulated in the image sensor (CCD), 
continuous coma **** photography is performed and a dynamic image is photoed. 
[0060] As stated above, also in the digital movie camera which mainly photos a dynamic image, a 
dynamic image can be photoed by applying the equipment of this invention also in the digital still camera 
which can photo a static image and mainly photos a static image. 

[0061] Although the shutter equipment for quantity of light adjustable mold cameras which combines the 
shutter equipment for cameras which makes drawing and shutter ability, and the concentration filter 
equipment for cameras which adjusts luminous intensity (quantity of light) was shown, in the above- 
mentioned operation gestalt, the concentration filter equipment for cameras which can apply only the 
shutter equipment for cameras concerning this invention to various cameras, and applies to this 
invention is applicable to various cameras with other shutter equipments. 
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[0062] Moreover, although what has arranged the rocking supporting point (a pivot 12 and circular hole 
93) was adopted in the middle on the straight line which connects the 1st end point (the 1st engagement 
pin 91) and the 2nd end point (the 2nd engagement pin 92) in the above-mentioned operation gestalt as 
a rocking lever 90 which is the amplification linkage means of the shutter equipment for cameras 
Although this rocking supporting point may be the configuration deflected in the location from which it 
separated from the straight line which connects the 1st end point and the 2nd end point and what has 
arranged the driving force point (a long hole 94 and arm 61c) was adopted on the straight line which 
connects the rocking supporting point and the 1st end point As long as this driving force point is the 
location of a distance shorter than the distance from the rocking supporting point to the 1 st end point 
or the 2nd end point, it may be the configuration deflected in the location from which it separated from 
the straight line which connects the straight line which connects the rocking supporting point and the 
1 st end point or the rocking supporting point, and the 2nd end point. 
[0063] 

[Effect of the Invention] The amount of drives by rotation of the driving source driven in order to make 
the 1st bird root field and the 2nd bird root field which perform the closing motion or drawing of opening 
which passes light reciprocate as stated above according to the shutter equipment for cameras of this 
invention is amplified. Since the amount of drives of a driving source is amplified and it is transmitted to 
the 1st bird root field and the 2nd bird root field by having established the amplification linkage means 
interlocked so that the 1 st bird root field and the 2nd bird root field may be made to reciprocate, Even if 
the amount of drives of a driving source is comparatively small, travel (movement magnitude) of the 1st 
bird root field and the 2nd bird root field can be enlarged. Therefore, the travel (stroke) of drawing 
actuation can be made to increase, being able to use a small driving source with a narrow rotation angle, 
and miniaturizing equipment, also when performing drawing actuation to opening with large aperture. 
[0064] Moreover, thin-shapeHzing of equipment and the equipment as the whole can be miniaturized by 
using an amplification linkage means as a sheet metaHike rocking lever, and arranging this rocking lever 
in the wing room in which the 1st bird root field and the 2nd bird root field are held, furthermore, the 
electromagnetism which consists of a yoke, a coil, Rota, etc. as a driving source — by having adopted 
the actuator and having prepared the hall device between a yoke and Rota, it can control to high degree 
of accuracy, the angle-of-rotation location, i.e., the relative aperture, of Rota, and equipment can be 
miniaturized. 

[0065] Moreover, according to the concentration filter equipment for cameras of this invention, opening 
for passing light is received. By having amplified the amount of drives by rotation of the driving source 
driven so that the neutral density filter which adjusts luminous intensity may be made to reciprocate, 
and having established the amplification linkage means interlocked so that a neutral density filter may be 
made to reciprocate The amount of drives of a driving source is amplified, and it is transmitted to a 
neutral density filter, and accumulates, and even if the amount of drives of a driving source is 
comparatively small, travel (movement magnitude) of a neutral density filter can be enlarged. Therefore, 
the adjustment cost by the neutral density filter can be made to increase, being able to use a small 
driving source with a narrow rotation angle, arid miniaturizing equipment, also when performing 
adjustment actuation of the amount of covers to opening with large aperture. 

[0066] Moreover, thin-shape-izing of equipment and the equipment as the whole can be miniaturized by 
using an amplification linkage means as a sheet metaHike rocking lever, and arranging this rocking lever 
in the filter room in which a neutral density filter is held, furthermore, the electromagnetism which 
consists of a yoke, a coil, Rota, etc. as a driving source — controlling the angle-of-rotation location of 
covers of Rota, i.e., the amount of a neutral density filter, to high degree of accuracy by having adopted 
the actuator and having prepared the hall device between a yoke and Rota — moreover, equipment can 
be miniaturized. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing 1 operation gestalt of the shutter equipment for 
cameras concerning this invention, and neutral density filter equipment, and (a) is [ a sectional side 
elevation and (c of front view and (b)) ] rear view. 

[ Drawin g 2] It is the outline block diagram of the shutter equipment for cameras. 

[Drawin g 3] It is the cross section which looked at the shutter equipment for cameras shown in drawing 
2 from the bottom. 

[Drawing 4] It is the outline block diagram of the concentration filter equipment for cameras. 

[Drawing 5] It is the cross section which looked at the concentration filter equipment for cameras shown 

in drawing 4 from the bottom. 

[Drawing 6] It is drawing explaining actuation of the shutter equipment for cameras, and neutral density 
filter equipment, and the condition that opening was closed, and (b) of (a) are drawings in which a neutral 
density filter shows the condition of not operating. 

[ Draw ing 7] It is drawing explaining actuation of the shutter equipment for cameras, and neutral density 
filter equipment, and the condition that opening was opened fully, and (b) of (a) are drawings in which a 
neutral density filter shows the condition of not operating. 

[Drawing 8] It is drawing explaining actuation of the shutter equipment for cameras, and neutral density 
filter equipment, and the condition that opening was extracted to predetermined aperture, and (b) of (a) 
are drawings in which a neutral density filter shows the condition of not operating. 

[DrawingJ9>] It is drawing explaining actuation of the shutter equipment for cameras, and neutral density 

filter equipment, and the condition to which the rat tail and the neutral density filter operated greatly to 

aperture predetermined in opening, and (b) are drawings in which (a) shows the condition that the rat tail 

and the neutral density filter operated slightly at aperture predetermined in opening. 

[Drawing 101 (a) is the condition that are in the condition in which it is drawing explaining actuation of 

the shutter equipment for cameras, and neutral density filter equipment, and the neutral density filter 

operated greatly, and opening was closed, and drawing, in which a neutral density filter is in the condition 

in which it operated slightly, and (b) shows the condition that opening was closed. 

[ Drawing 1 1] It is drawing showing the conventional shutter equipment for cameras. 

[Description of Notations] 

10a, 20a Opening 

12 22 Pivot (rocking supporting point) 

40 1 st Bird Root Field 

41 Drawing Edge 

50 2nd Bird Root Field 

51 Drawing Edge 

60 Electromagnetism — Actuator (Driving Source) 

61 Rota 61 C Arm (Driving Force Point) 

64 Coil 

65 Yoke 

66 Hall Device 

67 Magnetic Member 

70 Neutral Density Filter (ND Filter) 
75 Maintenance Plate (Supporter) 
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80 Electromagnetism — Actuator (Driving Source) 

81 Rota 81 C Arm (Driving Force Point) 

84 Coil 

85 Yoke 

86 Hall Device 

90 Rocking Lever (Amplification Linkage Means) 

91 1st Engagement Pin (1st End Point) 

92 2nd Engagement Pin (2nd End Point) 

93 Circular Hole (Rocking Supporting Point) 

94 Long Hole (Driving Force Point) 

110 Rocking Lever (Amplification Linkage Means) 

1 1 1 Engagement Pin (End Point) 

1 1 2 Long Hole (Driving Force Point) 

1 13 Circular Hole (Rocking Supporting Point) 



[Translation done,] 
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